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In order to reduce the erosion rate of the plasma 
facing wall in a fusion reactor, the use of high Z 
material such as tungsten has been proposed. 
In this study, frrst, the hydrogen retention 
behavior of polycrystalline tungsten (Poly-W) was 
examined by using an ECR ion source and a 
thermal desorption spectroscopy, TDS. Second, 
the hydrogen retention of predamaged W by He 
ion irradiation with the energy of 5 ke V was also 
examined. Finally, the effect of energetic He ion 
on the reduction of retained hydrogen was 
investigated. 
Fig.l shows thermal desorption spectra of 
hydrogen for Poly-W and predamaged W. The 
hydrogen energy and fluence were 1.7 keV and 
5xl018H/cm2 , respectively. Two distinct desorption 
peaks in the range bellow 1000 °C were observed 
at 200 and 400 oc in the spectrum of Poly-W. It 
is regarded that the hydrogen released at 200°C or 
400 oc come from detrapping from small vacancies 
or relatively large vacancies, respectively. The total 
amount of hydrogen retained in Poly-W which was 
evaluated by integration desorption rate during 
heating time was (0.7-1.7) xl017 H/cm2 • On the 
assumption that retained hydrogen is uniformly 
retained in the projected range of H + ion, the ratio 
between H and W was about 2-5 which was very 
larger than that of graphite. However, the hydrogen 
desorption from W occurs at lower temperature 
than that of graphite. 
In the hydrogen desorption spectrum of 
70 
predamaged W (He+ ions fluence of 1.4xl017 
He/cm2), the hydrogen amount that desorbed at 
200°C was 5 times larger than that of Poly-W. On 
the contrary, the desorption amount that was 
desorbed at 400 °C became small. However the 
total amount of retained hydrogen in predamaged 
W was approximately the same as that of Poly-W. 
After hydrogen irradiation, the helium ion 
irradiated to investigate the behavior of ion impact 
desorption. The hydrogen desorption peak at 200 
°C disappeared and decreased the amount of 
retained hydrogen. Fig.2 shows the residual 
hydrogen amount as a function of helium ion 
fluence. The reduction saturated at the fluence of 
about 5x1017He/cm2 and the reduction was as high 
as 50% of the initial retention. 
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Fig.l Thermal desorption spectra of hydrogen for 
Poly-Wand predamaged W. 
~ 
<1.) 
Oll ON' 
.t; s 
>-.u 
..c:-
"0,--.. 
<1.) <1.) ~::c 
...... '-" 
~::c 
1-<\0 
'+-< ..... 
oO 
rl 
i:: X 
::::::1,_. 
0 
s 
<r: 
20 
15 
10 
5 
1 
H+ Irradiation:1.7 keY H+, RT 
5.0 x 1018 H/cm2 
A Sample 
2 
Helium ion fluence ( x 1018 He/cm2) 
3 
Fig.2 Residual retained hydrogen due to He ion 
impact desorption as a function of He ion 
